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Abstract
Background: Emergency medical dispatching should be as accurate as possible in order to ensure patient safety
and optimize the use of ambulance resources. This study aimed to compare the accuracy, measured as priority
level, between two Swedish dispatch protocols – the three-graded priority protocol Medical Index and a newly
developed prototype, the four-graded priority protocol, RETTS-A.
Methods: A simulation study was carried out at the Emergency Medical Communication Centre (EMCC) in Stockholm,
Sweden, between October and March 2016. Fifty-three voluntary telecommunicators working at SOS Alarm were
recruited nationally. Each telecommunicator handled 26 emergency medical calls, simulated by experienced standard
patients. Manuscripts for the scenarios were based on recorded real-life calls, representing the six most common
complaints. A cross-over design with 13 + 13 calls was used. Priority level and medical condition for each scenario was
set through expert consensus and used as gold standard in the study.
Results: A total of 1293 calls were included in the analysis. For priority level, n = 349 (54.0%) of the calls were assessed
correctly with Medical Index and n = 309 (48.0%) with RETTS-A (p = 0.012). Sensitivity for the highest priority level was
82.6% (95% confidence interval: 76.6–87.3%) in the Medical Index and 54.0% (44.3–63.4%) in RETTS-A. Overtriage was
37.9% (34.2–41.7%) in the Medical Index and 28.6% (25.2–32.2%) in RETTS-A. The corresponding proportion of
undertriage was 6.3% (4.7–8.5%) and 23.4% (20.3–26.9%) respectively.
Conclusion: In this simulation study we demonstrate that Medical Index had a higher accuracy for priority level and
less undertriage than the new prototype RETTS-A. The overall accuracy of both protocols is to be considered as low.
Overtriage challenges resource utilization while undertriage threatens patient safety. The results suggest that in order
to improve patient safety both protocols need revisions in order to guarantee safe emergency medical dispatching.
Keywords: Emergency medical dispatch, Emergency medical services, Dispatch protocol, Medical order entry systems,
Patient safety
Background
Emergency medical dispatching is the first link in the
chain of Emergency Medical Services (EMS), and consti-
tutes the basis for further medical assessment and treat-
ment [1, 2]. Hence, the assessment of the emergency
medical call should be as accurate as possible with
respect to priority level in order to ensure patient safety
and optimize the use of ambulance resources.
Different emergency medical dispatch protocols have
evolved in order to assist call takers in assessing and
prioritizing emergency medical calls [3]. Two of the
most used dispatch concepts are Medical Priority
Dispatch (MPD) [4] and Criteria Based Dispatch (CBD)
[5–7]. However, there is no consensus on which individual
protocol is superior or should be recommended [8–11].
Dispatching is performed in accordance with the CBD-
protocol Medical Index in the majority of county
councils in Sweden [12, 13]. Despite being in use
since 1997, little research is available on the accuracy
of the Medical Index [14, 15].
A prototype for a new dispatch protocol was devel-
oped as the result of a strategy for alignment between
the Emergency Medical Communication Centre (EMCC)
and the rest of the EMS [16]. The prototype, RETTS-A,
is based on the triage scale Rapid Emergency Triage and
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Treatment System (RETTS), which is currently used in
most of the Swedish emergency departments as well as
ambulances [16, 17], and was adapted to the context of
dispatching. However, the RETTS-A prototype for dis-
patching has not yet been evaluated. In summary, given
the sparse research, neither of the protocols can be con-
sidered validated. The aim of the current simulation
study was to compare the accuracy, measured as cor-
rectly assigned priority level, between the two Swedish
dispatch protocols – the Medical Index, currently in use,
and the newly developed RETTS-A.
Methods
Study design
A randomized controlled non-blinded simulation study
was performed at the Emergency Medical Communica-
tion Centre (EMCC) in Stockholm, Sweden, between 27-
10-2015 and 17-03-2016. It was designed based on a
feasibility study conducted in the spring of 2015 that
tested the design and realization of the current study.
Data from the feasibility study is not included in the
current study. The conclusion was that the designed
method was working and feasible.
Study setting
In Sweden, the single emergency number 112 and the
integrated emergency services are run by SOS Alarm, a
company owned by the Swedish Government and the
Swedish Association of Local Authorities and Regions.
All emergency calls are received by a telecommunicator,
and ensure coordinated actions by the police, ambulance
and other rescue services. Serving the entire of Sweden,
thirteen EMCCs handle approximately three million
calls per year. One third of these are emergency medical
calls. Emergency medical dispatching is operated by SOS
Alarm in eighteen of Sweden’s twenty-one counties [18].
The remaining counties operate their own emergency
medical dispatching. Emergency calls made from these
counties via 112 are first answered at any of SOS Alarm’s
EMCCs. In case of a medical emergency, the calls are di-
rected to respective counties dispatch central. The tele-
communicator assesses and prioritizes the emergency
medical call. The dispatcher coordinates the ambulance
fleet, allocating an ambulance to the location in
accordance with the priority set by the telecommunica-
tor [13, 18]. The telecommunicator can be a registered
nurse (RN) or a person without a formal medical educa-
tion. Educational requirements for telecommunicators
include a high school diploma, fluency in Swedish and
English in addition to the ability to collaborate, provide
service and cope with stress. All telecommunicators
undergo six months of training and certification. Re-
certification is required annually.
Medical Index is a three-graded priority protocol. It
contains 30 chapters based on the main complaint, e.g. a
symptom, a body part, a special condition or accident
[12]. Each of these chapters contains listed medical con-
ditions divided into priority levels. The telecommunica-
tor assigns a priority level from 1 (the most urgent) to 3
(least urgent) based on the assessed medical condition.
A fourth level is assigned to callers not requiring med-
ical assistance but transportation.
RETTS-A, still a prototype, is based on the triage scale
RETTS and modified to fit the complex situation of the
EMCC [16]. As the original triage scale, RETTS-A is a
four graded priority protocol that consists of an algo-
rithm for vital signs and flowcharts for “emergency signs
and symptoms” (ESS). RETTS include five parameters in
the vital signs algorithm; airway, breathing, circulation,
mental status, and environment/body temperature. Since
an emergency medical call does not allow for direct
interaction between the telecommunicator and the caller
the vital signs “circulation” and “body temperature” were
excluded. These vital signs were considered difficult to
evaluate without seeing and examining the patient, and
the vital signs “breathing” and “mental status” was de-
cided to work as surrogate signs. The ESS-flowcharts
each regard a specific symptom/disorder such as “af-
fected breathing” or “abdominal/urinary tract disorders”.
RETTS contains 99 flowcharts. The prototype RETTS-
A, contained 32 ESS at the time of the study.
Initially, the telecommunicator is obliged to determine
the status of the caller’s vital signs. The vital signs are
assessed on a two to four graded scale, depending on
what vital sign that is being assessed. Thereafter, the tel-
ecommunicator proceed by asking the caller about their
signs and symptoms and medical history. The telecom-
municator can type in words describing the presented
symptoms and several suggestions on appropriate ESS
shows up. The telecommunicator then assigns one or
two appropriate ESS’s, based on their assessment of pre-
senting symptoms and medical history. Like the original
RETTS, the vital signs and ESS’s in RETTS-A include a
grading that generates a color coded priority level from
red (most urgent) to orange, yellow and green (least ur-
gent). The final assigned priority level is the most urgent
level as obtained from the vital signs and ESS’s.
Study material
Telecommunicators working at SOS Alarm volunteered
to participate. They were informed about the study and
gave consent to their participation through registration
on the SOS Alarms web-site. All participating telecom-
municators were educated and trained in the Medical
Index protocol in accordance with SOS Alarm’s guide-
lines. None of them had previously worked with
RETTS-A. Educational material on RETTS-A was sent
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to the telecommunicators two weeks prior to the study.
The educational material included a list of clinical
expressions used in the RETTS-A’s ESS-flowcharts, that
telecommunicators without health care education were
not expected to be familiar with. A 30-min educational
meeting was held at the start of each simulation session.
Data on each telecommunicator regarding demograph-
ics, education and work experience at SOS Alarm was
collected. Standard patients, i.e. persons trained to simu-
late a patient in a standardized way [19], were recruited
from a group linked to the hospital Södersjukhuset AB,
Stockholm, Sweden. The standard patients simulated the
emergency medical calls, based on manuscripts
described below, that were handled by the participating
telecommunicators. Manuscripts for 26 patient scenar-
ios, based on actual recorded calls extracted from the
SOS Alarms database, were constructed by the authors.
The scenarios represented the six most common com-
plaints (affected breathing, chest pain, minor trauma/
wound, stroke, abdominal/urinary tract symptoms and
vague/undefined problems) presenting to the EMCC.
Each manuscript included information on the caller’s
sex, name, age and address. If the callers were not the
affected person themselves, this was stated in the manu-
script. An opening statement with a brief summary of
the chief complaint was written for each scenario to be
provided by the standard patient. Additional information
to be revealed by the standard patient, if requested by
the telecommunicator, included a further description of
symptoms and vital parameters, time of onset, duration,
activity during the call, previous medical history and
medication. The manuscripts were sent out to the en-
rolled standard patients two weeks prior to study start.
Priority level and medical condition for each scenario
was predetermined through expert consensus prior to
study start. The expert group was composed of eight
people with medical and operational expertise within
EMCCs, hospital and pre-hospital emergency medicine.
Each expert was asked to assign the most accurate prior-
ity level and medical condition based on the information
provided in the manuscript in accordance with the
Medical Index and RETTS-A, blinded to the other
experts. The written assessments were assembled by the
authors. Consensus on priority level and medical condition
for each scenario was reached through two consecutive
telephone conferences and one physical meeting. The
consensus level was used as the gold standard in the study.
Simulations
The simulations were performed at the test-center of
Stockholm’s EMCC, using the same computers and
technical equipment that are used in the operational
center. A cross-over design with 13 + 13 calls was used
for each session. Two telecommunicators assessed the
26 scenarios simultaneously in one simulation session.
Two standard patients acted as emergency medical
callers in each session. The standard patients made their
calls in accordance with a manuscript, and from a
location separate from the telecommunicators’. The tele-
communicators were randomized to assess the first 13
calls with either Medical Index or RETTS-A, and shift
to the other protocol for the remaining 13 calls. The
standard patients were blinded to the protocol used by
the telecommunicator. The telecommunicators were
blinded to the other’s prioritization. The order of the
scenarios was decided beforehand and by the research
group, so that none of the six main complaints (affected
breathing, chest pain, minor trauma/wound, stroke,
abdominal/urinary tract symptoms and vague/undefined
problems) was presented more than two calls in a row.
This was done as to prevent learning effects. The same
loop of scenarios was repeated for each simulation
session during the entire study.
Data collection
Data from the recorded simulated emergency medical
calls were extracted from the software system at SOS
Alarm and provided to the research group. Data
included the unique id-number for each call, id-number
for the telecommunicator handling each call, the
dispatch protocol used and the assigned priority level
and medical condition as well as the caller’s name,
personal identification number and contact details and
additional information registered by the call taker such
as a detailed description of symptoms, medical history
and medications.
Statistical analysis
A power calculation was performed anticipating a differ-
ence of eight percentage points in accuracy of priority
level between the two protocols. The power calculation
revealed a need for n = 2 × 650 = 1300 unique calls (two-
sided alpha 0.05, beta 0.80). The power calculation was
made after the feasibility study but prior to the current
main study. Accuracy in priority level for the two
dispatch protocols was calculated as the number of
emergency medical calls assigned with the correct
priority level, i.e. in accordance with expert consensus.
Sensitivity and specificity stratified by priority level as
well as negative- and positive predictive value (NPV,
PPV) and proportion of total over- and undertriage for
each protocol were calculated. Because the two proto-
cols have different numbers of grading an alternative
analysis was performed where RETTS-A was converted
from a four-graded to a three-graded priority protocol.
The conversion was made by merging the two highest
priority levels into one single priority level (red + or-
ange). As secondary outcome, the number of emergency
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medical calls assigned the correct medical condition,
was calculated. For RETTS-A, the assignment was
regarded as correct if any of the two assigned ESS’s was
in accordance with the expert consensus.
For continuous variables, a median and inter quartile
range (IQR) was used. For categorical variables, propor-
tions were reported with 95% confidence intervals (95%
CI) and Chi2-test was used for comparisons. P-levels
<0.05 were regarded as significant. All analyses were per-
formed using SPSS statistical software, version 24.
Ethical considerations
The current study has been approved by the Swedish
Regional Ethical Board in Stockholm, dnr 2015/1637–31/5.
Results
Of the aimed 1378 simulations, 24 were not performed
due to technical and logistical problems. In total, 1293
of the 1354 recorded simulated emergency medical calls
were included in the final analysis (Fig. 1). Six hundred
and forty-six calls were assessed with the Medical Index
and 647 calls were assessed with RETTS-A. Priority level
was not assigned to 12 calls for the Medical Index and
three calls for RETTS-A, and these calls were, therefore,
excluded in the analysis of priority level. Six calls in the
Medical Index group were assessed as callers not requir-
ing medical assistance, but rather transportation and,
therefore, transformed into priority level 3 in the
analysis of priority level.
Three hundred and forty-nine (55.0%) of the simulated
calls were assessed correctly with the Medical Index and
n = 309 (48.0%) with RETTS-A (p = 0.012) (Table 1).
Sensitivity and specificity were stratified by priority level,
and are presented in Table 2. The sensitivity was 82.6%
(95% confidence interval: 76.6–87.3%) for the highest
priority level in the Medical Index and 54.0% (44.3–
63.4%) for RETTS-A. Overtriage, defined as the assigned
priority level being higher than the gold standard, was
37.9% (34.2–41.7%) in the Medical Index and 28.6%
(25.2–32.2%) in RETTS-A (Table 3). The corresponding
proportion of under-triage, defined as the assigned prior-
ity level being lower than the gold standard, was 6.3%
(4.7–8.5%) in Medical Index and 23.4% (20.3–26.9%) in
RETTS-A (Table 3).
In the alternative analysis where RETTS-A was con-
verted to a three-graded priority protocol, the sensitivity
for the highest priority level (red + orange) was 78.9%
(Table 2) and total overall accuracy for priority level was
66% (p = 0.000) (Table 4).
According to the gold standard of medical condition
for each case, n = 492 (76.2%) were assessed correctly
using the Medical Index and n = 457 (70.6%) using
RETTS-A (p = 0.03). The median age of the participating
telecommunicators was 42.5 (IQR: 16.25) and they had a
median of seven years’ work experience (IQR: 6.0) at
SOS Alarm (demographic data missing for 16 call
takers). Eight of the 53 participating telecommunicators
were RNs.
Discussion
Our main results demonstrate that the Medical Index,
the dispatch protocol currently in use, had a higher
accuracy, measured as correctly assigned priority level,
when compared with the newly developed RETTS-A.
The sensitivity for the highest priority level was higher
for the Medical Index as compared with RETTS-A. Des-
pite the Medical Index being superior to RETTS-A, the
overall accuracy of both protocols is to be considered as
low. Comparisons are challenging, since RETTS-A has
not previously been studied, and research on perform-
ance of accuracy in the Swedish Medical Index is limited
[14, 15]. Even though differences exist in the dispatch
process and pre-hospital setting [20], studies from
Denmark and Norway are available for comparison, both
using a CBD-protocol very similar to the Swedish
Medical Index [5, 6, 21, 22]. In a small study from the
sparsely populated County of Jämtland, Sweden, the sen-
sitivity for dispatch priority level 1 and 2 was found to
be to 94.5% [14]. This is higher than the corresponding
Total number recorded simulated
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Fig. 1 Flow chart illustrating calls included in the final analysis and
reasons for exclusion
Table 1 Total accuracy in priority level using Medical Index and






Calls assigned correct priority 349 (55%) 309 (48%)
Calls assigned wrong priority 285 (45%) 335 (52%)
p = 0.012
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sensitivity in the current study in both the Medical
Index and RETTS-A. However, the authors merged
priority level 1 and 2 into one single level in the Medical
Index and used the three highest priority levels in the
ambulance triage scale as the gold standard [14]. In our
opinion, it may not be correct, from a patient safety
perspective, to merge these levels, since the nature of
the medical emergency and the timely need for medical
assistance vary considerably between the merged levels.
In another study of the Medical Index, a proportion of
27 and 53% of the priority level 1 and 2 calls was
reported to be in accordance with the assessment by the
ambulance at the scene (representing an overtriage of
76% and 18% respectively) [15]. Our results of high
sensitivity for priority level 1 in the Medical Index are
consistent with those reported from Denmark, where
emergency medical calls with a high risk of hospital
admission and death are assigned the highest priority
level by the Danish Medical Index [5].
RETTS-A is based on the triage scale RETTS, but there
is little scientific support for this system. To our know-
ledge, only two studies have been published [23, 24]. The
authors suggested RETTS to be a triage scale with high
correlation between assigned priority and the risk for
mortality at the ED as well as following the hospital stay
[23]. They also concluded that RETTS was a sensitive tool
with which to detect patients with both high and low
medical risk at the emergency department [24]. How-
ever, a systematic review evaluating the evidence for
validity in triage scales stated that “the scientific evi-
dence was found to be insufficient to assess the valid-
ity of RETTS” [25]. We believe our results with
specified sensitivities for all priority levels in both
protocols add an additional dimension to prior find-
ings and contribute to a more nuanced picture.
The proportion of overtriage for both Medical Index
and RETTS-A is substantially lower than that reported
from Switzerland [7]. The difference may be explained
by the different gold standards that were used. In our
study, the expert consensus was based on the assessment
of the information provided at the time of dispatching.
A comparison with an assessment made later, i.e. in the
ambulance would not be a true reflection of the assess-
ment at the time of assessment by the telecommunicator
in the EMCC. The Norwegian Medical Index has been
found to have an association between priority level at
dispatch and the need for pre-hospital medical care with
a high sensitivity for low priority levels [21]. However, a
Table 2 Sensitivity, specificity, PPV and NPVa stratified by priority level using Medical Index and RETTS-A (n = 1278)
Priority level Sensitivity Specificity PPV NPV
Medical Index (n = 634)
1 82.6% (76.6–87.3) 59.0% (54.3–63.5) 47.2% (76.6–87.3) 52.8% (47.5–58.0)
2 49.7% (42.2–52.5) 38.7% (34.3–43.4) 66.1%(60.3–71.4) 33.9% (28.6–39.7)
3 14.1% (8.0–24.0) 98.9% (97.7–99.5) 62.5% (38.6–81.5) 37.5% (18.5–61.4)
RETTS-A (n = 644)
Red 54.0% (44.3–63.4) 83.6% (80.3–86.5) 37.8% (30.2–45.9) 62.2% (54.1–69.8)
Red+Orangeb 78.9% (74.9–82.5) 48.0% (41.1–54.9) 77.4% (73.3–81.0) 22.6% (19.0–26.7)
Orange 53.2% (47.9–53.9) 57.0% (51.4–62.5) 59.0% (53.4–64.3) 41.0% (35.7–46.6)
Yellow 45.5% (37.6–53.6) 82.6% (79.0–85.6) 48.4% (40.6–56.2) 56.9% (48.9–64.5)
Green 9.4% (4.1–2.3) 95.1% (93.0–96.6) 13.9% (6.1–28.7) 86.1% (71.3–93.9)
95% confidence intervals in ()
aSensitivity was calculated as true positives/(true positives + false negatives); Specificity as true negatives/(false positives + true negatives); Positive predictive
value (PPV) as true positives/(true positives + false positives); Negative predictive value (NPV) as true negatives/(true negatives + false negatives)
bAlternative analysis where RETTS-A was converted from a four graded to a three graded priority protocol. The conversion was made by merging the two highest
priority levels in to one single priority level (red + orange)
Table 3 Proportion of total over- and under triagea using
Medical Index and RETTS-A (n = 1278)
Dispatch protocol
Medical Index (n = 634) RETTS-A (n = 644)
Over triage 37.9% (34.2–41.7) 28.6% (25.2–32.2)
Under triage 6.3% (4.7–8.5) 23.4% (20.3–26.9)
95% confidence intervals in ()
aOver triage was defined as the assigned priority level being higher than the
gold standard, under triage was defined as the assigned priority level being
lower than the gold standard
Table 4 Alternative analysisa of total accuracy in priority level






Calls assigned correct priority 349 (55%) 423 (66%)
Calls assigned wrong priority 285 (45%) 221 (34%)
p = 0.000
aIn the alternative analysis RETTS-A was converted from a four graded to a
three graded priority protocol. The conversion was made by merging the two
highest priority levels in to one single priority level (red + orange)
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high rate of overtriage occurred. The authors claim this
validates the Norwegian Index as being good at “predict-
ing those patients not in need of immediate medical
treatment” [21]. This is in line with the current results
of 6% under-triage and a specificity of 99% for the lowest
priority level, indicating that it is a valid statement even
for the Swedish version. The proportion of under-triage
found in the previously mentioned Swiss study was simi-
lar to that of the Medical Index [7]. There is a lack of
evidence on whether CBD affects clinical outcome [8],
and there is no consensus on what levels of over- and
undertriage are acceptable or desirable for dispatching.
Guidelines for Trauma triage stipulate an acceptable
range of overtriage of between 25 and 35% and undert-
riage of between 1 and 5%, depending on method and
definition of gold standard [26]. This implies that an
undertriage of 28%, as was seen for RETTS-A, should be
viewed as a potential threat to patient safety.
The accuracy of assigned medical conditions was
analysed and showed a higher accuracy for the Medical
Index than RETTS-A. As described in the methods
section, telecommunicators can assign two ESS’s to each
call using RETTS-A, whilst in the Medical Index only one
option is eligible. Despite this statistical advantage, the
accuracy was lower in RETTS-A as compared to the
Medical Index. RETTS-A is based on a triage scale that is
developed for personnel with health care education, and
uses medical terminology. The telecommunicators were
supported with a list of clinical expressions used in the
ESS-flowcharts with the aim to minimize the effect of the
unfamiliarity with RETTS A and hence reduce the differ-
ence between the two tools. Since only eight of the 53
participating telecommunicators were RN’s, a lack of
language comprehension might partly explain the inferior-
ity in RETTS-A. However, a minority of telecommunica-
tors at SOS Alarm are RN’s, so the participating cohort
are representative of today’s situation. To our knowledge,
no previous data on total accuracy for medical condition
in the Swedish Medical Index is available for comparison
[14, 15, 27]. Although correct priority level is the overrid-
ing factor for a dispatch protocol, a correct assessment of
the medical condition is valuable, since the ambulance
crew prepare themselves, both mentally and practically,
based on the information in the dispatching [28].
Additionally, physician-staffed EMS-teams are commonly
used in different EMS-systems to be dispatched for a sub-
set of calls of medical-, surgical- and trauma-nature [29],
and there is a trend that the response team may have
unique equipment based on the medical condition, e.g.
CT for suspected stroke [30]. Moreover, telecommunica-
tors give pre-arrival instructions to callers based on med-
ical condition until an ambulance arrives [31, 32]. Taken
together, dispatch protocol should also perform with high
accuracy for an assigned medical condition in order to
direct the correct resource to the correct patient so as to
further improve patient outcome.
Limitations and future research
Dispatch research faces a number of challenges, mainly
based on the lack of consensus on a set of criteria for
evaluations and validation of dispatch [1, 11]. Compara-
tive analysis of different dispatch protocols remains
challenging, since both the type of protocol as well as
the gold standard varies in the literature [33]. In the
present study, we chose an expert consensus that was
reached based on the written manuscripts as the gold
standard. Depending on what questions the telecommu-
nicator asked, different information in the manuscripts
might have been provided by the standard patient, po-
tentially creating a discrepancy in the information upon
which the assessment was made by the call taker and
the expert group. On the other hand, this reflects the
real life of emergency medical dispatching, and these
conditions were the same in both study groups and
should, therefore, not have affected the comparison be-
tween the two dispatch protocols. The difference in ac-
curacy and rates of over- and undertriage of the two
protocols reported here could in part be explained by
the fact that all participating telecommunicators had
previous work experience in the Medical Index, whilst
none of them were familiar with RETTS-A prior to the
study. Another limitation is that we cannot present de-
tailed data on each telecommunicator’s degree of adher-
ence to the individual protocol.
In addition, the fact that the Medical Index is a three-
graded priority protocol is a statistical advantage as
compared with the four-graded protocol RETTS-A.
However, the alternative analysis conversely demon-
strated a higher overall accuracy for priority level in
RETTS-A, and a less pronounced difference with respect
to sensitivity for the highest priority level. On another
hand, when merging the two highest priority levels into
one, it creates an advantage for RETTS-A since any of
these two levels is considered as a correct assessment
when compared to the gold standard in the alternative
analysis. Another factor potentially affecting the accur-
acy in dispatch research is the proportions of included
calls as defined to each priority level by the reference, so
that a higher accuracy of the protocol studied will be
achieved if many obvious priority 1 calls are included.
The current study included 26 scenarios, representing
the six most common complaints to EMCCs. We delib-
erately excluded scenarios being too evidently of a prior-
ity 1 nature. The distribution of calls at each priority
level is somewhat similar to that reported in epidemi-
ology studies and dispatch research [5, 7, 15, 21, 34].
This suggests that our material is of clinical relevance,
contributing to its generalizability.
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Concerns have been raised that performance on writ-
ten scenarios does not accurately mirror performance in
practice [35]. Study designs based on fictitious cases
rather than patients in a real-life setting have been stated
to be suboptimal [25]. To further evaluate and improve
the deliverance of health care in emergency medicine,
investigation of real triage situations rather than scenar-
ios is needed. Standard patients are commonly used in
studies on medical communication and in certification/
licensing [19], and have been reported to perform
patient presentation with moderate to high levels of
accuracy [36, 37] with the highest accuracy achieved for
the history and management cases [36, 38, 39]. Their
performance over time has been shown to be generally
consistent without any evidence of the effect on warm-
up or fatigue [39, 40]. The results suggest that standard
patients can mimic a real-life emergency medical call,
which overcomes the draw backs of written scenarios
that do not allow for the interactions that can be gained
in the interview situation. Hence, the current study also
presents an innovative way of evaluating accuracy in
emergency medical dispatching.
Conclusion
In this simulation study we demonstrate that Medical
Index had a higher accuracy for priority level and less
undertriage than the new prototype for dispatch proto-
col, RETTS-A. Despite Medical Index being the superior
tool, the overall accuracy of both protocols is to be con-
sidered as low. Overtriage challenges resource utilization
while undertriage threatens patient safety. The results
suggest that in order to improve patient safety both pro-
tocols need revisions in order to guarantee safe emer-
gency medical dispatching.
Abbreviations
CBD: Criteria-based dispatch protocol; CI: Confidence intervals;
EMCC: Emergency Medical Communication Centre; EMS: Emergency medical
services; ESS: Emergency signs and symptoms; IQR: Inter quartile range;
NPV: Negative predictive value; PPV: Positive predictive value; RETTS: Rapid
Emergency Triage and Treatment System; RN: Registered nurse
Acknowledgements
The authors would like to thank Dr. Hans Järnbert Pettersson, Senior
statistician at Karolinska Institutet Dept. of Science and Educations,
Södersjukhuset, for statistical assistance and Andreas Leviné and Margareta
Lundén at SOS Alarm for their assistance during simulation sessions and data
collection. The authors also thank the telecommunicators for participating in
the study.
Funding
Funding information is not applicable / No funding was received.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
Study design: KT, LK, MC, KO, KB. Data collection: KT, KB. Statistics: KT.
Manuscript writing: KT. All authors made significant corrections to the
manuscript. All authors have read and approved the final manuscript.
Ethics approval and consent to participate
The current study has been approved by the Swedish Regional Ethical Board




Katarina Bohm is a consultant for SOS Alarm, and Knut Olanders is employed
by SOS Alarm. There are no other competing interests to declare.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Clinical Science and Education, Karolinska Institutet,
Södersjukhuset, SE 118 83 Stockholm, Sweden. 2Department of Medical
Sciences, Örebro University and Department of Emergency Medicine, Örebro
University Hospital, Örebro, Sweden. 3Department of Emergency Medicine
and Services, Helsinki University Hospital and Helsinki University, Helsinki,
Finland. 4Department of Anaesthesiology and ICU, Lund University Hospital,
Lund, Sweden. 5Department of Emergency Medicine, Södersjukhuset,
Stockholm, Sweden.
Received: 12 July 2017 Accepted: 8 December 2017
References
1. Castren M, Karlsten R, Lippert F, Christensen EF, Bovim E, Kvam AM, et al.
Recommended guidelines for reporting on emergency medical dispatch
when conducting research in emergency medicine: the Utstein style.
Resuscitation. 2008;79(2):193–7.
2. IFEM. About IFEM, IFEM definition of emergency medicine West Melbourne,
Australia: IFEM, the International Federation for Emergency Medicine 2017
[cited 20170529]. Available from: https://www.ifem.cc/about-us/.
3. Clawson JJ, Martin RL, Hauert SA. Protocols vs. guidelines. Choosing a
medical-dispatch program. Emerg Med Serv. 1994;23(10):52–60.
4. Clawson JJ, Cady GA, Martin RL, Sinclair R. Effect of a comprehensive quality
management process on compliance with protocol in an emergency
medical dispatch center. Ann Emerg Med. 1998;32(5):578–84.
5. Andersen MS, Johnsen SP, Sorensen JN, Jepsen SB, Hansen JB, Christensen
EF. Implementing a nationwide criteria-based emergency medical dispatch
system: a register-based follow-up study. Scand J Trauma Resusc Emerg
Med. 2013;21:53.
6. Zakariassen E, Burman RA, Hunskaar S. The epidemiology of medical
emergency contacts outside hospitals in Norway–a prospective population
based study. Scand J Trauma Resusc Emerg Med. 2010;18:9.
7. Dami F, Golay C, Pasquier M, Fuchs V, Carron PN, Hugli O. Prehospital triage
accuracy in a criteria based dispatch centre. BMC Emerg Med. 2015;15:32.
8. Wilson S, Cooke M, Morrell R, Bridge P, Allan T. A systematic review of the
evidence supporting the use of priority dispatch of emergency ambulances.
Prehosp Emerg Care. 2002;6(1):42–9.
9. Lidal IB, Holte HH, Vist GE. Triage systems for pre-hospital emergency
medical services - a systematic review. Scand J Trauma Resusc Emerg Med.
2013;21:28.
10. Lyon RM, Bohm K, Christensen EF, Olasveengen TM, Castren M. The
inaugural European emergency medical dispatch conference–a synopsis of
proceedings. Scand J Trauma Resusc Emerg Med. 2013;21:73.
11. Mann NC, Schmidt TA, Cone DC. Defining research criteria to characterize
medical necessity in emergency medical services: a consensus among
experts at the Neely conference. Prehosp Emerg Care. 2004;8(2):138–53.
12. The Leardal Foundation for Acute Medicine. Swedish index to emergency
medical assistance. Stavanger, Norway: A/S, Laerdal; 2001.
Torlén et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine  (2017) 25:122 Page 7 of 8
13. SOS Alarm, Vårdprioritering (Emergency medical dispatching at SOS Alarm).
2017. [cited 20170628] Available from: https://www.sosalarm.se/vara-
tjanster/tjanstekatalog/vardprioritering/.
14. Ek B, Edstrom P, Toutin A, Svedlund M. Reliability of a Swedish pre-hospital
dispatch system in prioritizing patients. Int Emerg Nurs. 2013;21(2):143–9.
15. Khorram-Manesh. Prehospital triage, discrepancy in priority-setting between
emergency medical dispatch centre and ambulance crews. Eur J Trauma
Emerg Surg. 2011;37(1):73–8.
16. SOS Alarm, Forskning och utveckling, pågående studier: RETTS - nytt
medicinskt beslutsstöd (Research, ongoing studies : RETTS - a new medical
dispatch protocol). 2017. [cited 20170628] Available from: https://www.
sosalarm.se/om-oss/forskning-och-utveckling/pagaende-studier/retts/.
17. Predicare. Rapid Emergency Triage and Treatment System (REETS): Predicare
AB; 2017. [cited 20170720]. Available from: http://predicare.eu/.
18. SOS Alarm. Årsberättelse 2016 (Annual report 2016). Stockholm: SOS Alarm;
2016. [cited 20170602] Available from: https://www.sosalarm.se/om-oss/
finansiell-information-och-bolagsstyrning/arsberattelse-2016/ars%2D-och-
koncernredovisning-2016/forvaltningsberattelse/
19. Barrows HS. An overview of the uses of standardized patients for teaching and
evaluating clinical skills. AAMC Acad Med. 1993;68(6):443–51. discussion 51-3
20. Langhelle A, Lossius HM, Silfvast T, Bjornsson HM, Lippert FK, Ersson A, et al.
International EMS systems: the Nordic countries. Resuscitation. 2004;61(1):9–21.
21. Grusd E, Kramer-Johansen J. Does the Norwegian emergency medical
dispatch classification as non-urgent predict no need for pre-hospital
medical treatment? An observational study. Scand J Trauma Resusc Emerg
Med. 2016;24:65.
22. Moller TP, Andrell C, Viereck S, Todorova L, Friberg H, Lippert FK.
Recognition of out-of-hospital cardiac arrest by medical dispatchers in
emergency medical dispatch centres in two countries. Resuscitation. 2016;
109:1–8.
23. Widgren BR, Jourak M, Martinius A. New accurate triage method. METTS-A
yields basis for priority level decisions. Lakartidningen. 2008;105(4):201–4.
24. Widgren BR, Jourak M. Medical emergency triage and treatment system
(METTS): a new protocol in primary triage and secondary priority decision in
emergency medicine. J Emerg Med. 2011;40(6):623–8.
25. Farrohknia N, Castren M, Ehrenberg A, Lind L, Oredsson S, Jonsson H, et al.
Emergency department triage scales and their components: a systematic review
of the scientific evidence. Scand J Trauma Resusc Emerg Med. 2011;19:42.
26. American College of Surgeons, Resources for Optimal Care of the Injured
Patient 2014 (6th edition) Chicago, IL [cited 20170628]. Available from:
https://www.facs.org/quality%20programs/trauma/vrc/resources.
27. Hjalte L, Suserud BO, Herlitz J, Karlberg I. Initial emergency medical
dispatching and prehospital needs assessment: a prospective study of the
Swedish ambulance service. Eur J Emerg Med. 2007;14(3):134–41.
28. Sundstrom BW, Dahlberg K. Being prepared for the unprepared: a
phenomenology field study of Swedish prehospital care. J Emerg Nurse.
2012;38(6):571–7.
29. Kruger AJ, Skogvoll E, Castren M, Kurola J, Lossius HM. Scandinavian pre-
hospital physician-manned emergency medical services–same concept
across borders? Resuscitation. 2010;81(4):427–33.
30. Walter S, Kostopoulos P, Haass A, Keller I, Lesmeister M, Schlechtriemen T, et
al. Diagnosis and treatment of patients with stroke in a mobile stroke unit
versus in hospital: a randomised controlled trial. Lancet Neurol. 2012;11(5):
397–404.
31. Bohm K, Vaillancourt C, Charette ML, Dunford J, Castren M. In patients with
out-of-hospital cardiac arrest, does the provision of dispatch cardiopulmonary
resuscitation instructions as opposed to no instructions improve outcome: a
systematic review of the literature. Resuscitation. 2011;82(12):1490–5.
32. Bakke HK, Steinvik T, Ruud H, Wisborg T. Effect and accuracy of emergency
dispatch telephone guidance to bystanders in trauma: post-hoc analysis of
a prospective observational study. Scand J Trauma Resusc Emerg Med.
2017;25(1):27.
33. Schmidt TA, Cone DC, Mann NC. Criteria currently used to evaluate dispatch
triage systems: where do they leave us? Prehosp Emerg Care. 2004;8(2):126–9.
34. Kuisma M, Holmstrom P, Repo J, Maatta T, Nousila-Wiik M, Boyd J.
Prehospital mortality in an EMS system using medical priority dispatching: a
community based cohort study. Resuscitation. 2004;61(3):297–302.
35. Cooper RJ. Emergency department triage: why we need a research agenda.
Ann Emerg Med. 2004;44(5):524–6.
36. Tamblyn RM, Klass DJ, Schnabl GK, Kopelow ML. The accuracy of
standardized patient presentation. Acad Med. 1991;25(2):100–9.
37. Hill AE, Davidson BJ, Theodoros DG. The performance of standardized
patients in portraying clinical scenarios in speech-language therapy. Int J
Lang Commun Disord. 2013;48(6):613–24.
38. Tamblyn RM, Klass DK, Schanbl GK, Kopelow ML. Factors associated
with the accuracy of standardized patient presentation. Acad Med.
1990;65(9 Suppl):S55–6.
39. Baig LA, Beran TN, Vallevand A, Baig ZA, Monroy-Cuadros M. Accuracy of
portrayal by standardized patients: results from four OSCE stations
conducted for high stakes examinations. BMC Med Educ. 2014;14:97.
40. Errichetti A, Boulet JR. Comparing traditional and computer-based training
methods for standardized patients. Acad Med. 2006;81(10 Suppl):S91–4.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Torlén et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine  (2017) 25:122 Page 8 of 8
